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(54) An eleetrochfomic antiglare mirror 

(57) An eledrochromfc antiglare mirror includes a 
surrounding light sensor (10) for detecting quantity of 
light surrounding a vehicle and a rear light sensor (12) 
tar detecting quantity of fight in the rear of the vehicle. 
An amount of coloration is changed in accordance with 



quantities of light detected by these light sensors. An 
optical fitter (77.79) of a fixed light transmlttance is pro- 
vided in front of a light receiving surface of either one or 
both of these llpjit sensors for decreasing quantity of light 
incident to said light sensor or sensor*. 
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Description 

This invention related to an eJectochromic (herein- 
after a bbr e v i a ted as "EC") antiglare mirror used as an 
trtslda or outside mirror of a vehicle and. more particu- 
larly, to an EC antiglare mirror having an optimum 6en- 
sJtivfty characteristic in a case where an amount of 
coloration is automatically controlled by detecting Quan- 
tity of light surrounding or In the rear of the vehjda 

An EC antiglare mirror is made by covering the front 
surface of the reflecting surface of a mirror with an EC 
element film and achieves an antiglare effect against 
light from headlights of a succeeding vehicle white rurv 
rfng at nfght by charging the amount of coloration of the 
EC element and thereby controlling reflectivity of the mir- 
ror. For obtaining such antiglare effect, the EC antiglare 
mirror has Its amount of ooteratton automatically control- 
led in such a planner that upon detection of quantity of 
Incident surrounding and rear fight the amount of color 
ation increases (i.e., reflectivity decreases) when the 
surrounding light b weak and the light from the rear Is 
strong whereas the amount of coloration decreases Cms 
color fades, i. a., reflectivity increases) when the the but* 
rounding light is weak and the light from the rear Is also 
weak and also when me surrounding light is strong 
regardless whether the light from the rear Is strong or 
weak 

As an example of arrangement of a rear light sensor 
for detecting quantify of light from the rear in a prior art 
EC antiglare mirror, one disclosed in Japanese Utility 
Model Appflcatlon Laid-open No, He! t -172027 is shown 
in Fig. 2. This EC antiglare mirror 1 1 is composed of a 
transparent substrate 13 and an EC element 15 and a 
reflecting layer 17 lamhriatBd at the back of the substrate 
13. A part of the EC element 15 and the reflecting layer 
17 Is removed to form a window 19. A rear Bght sensor 
9 is provided at the back of the window 19 to receive fight 
from the rear. 

As another example of arrangement of a rear fight 
sensor of a prior art antiglare mirror, one disclose d in 
Japanese Utility Model Application Laid-open No. Hal 1- 
131731 re shown in Rg. 3. This EC antiglare mirror 21 is 
composed of a transparent substrate 21 and a transpar- 
ent electrode 25, an oxidizing color imparting EC layer 
27, an Ion electric conducting layer 29, a reducing color 
Irrpartlrtg EC layer 31. a transparent electrode 33 and a 
reflecting electrode 35 laminated one upon another and 
the laminated elements are sealed In their entirety with 
a seeing resin 37 and a sealing glass 39. A pert of the 
rear light reflecting electrode 35 Is removed to form a win- 
dow 41 and a rear light sensor 43 is disposed at the back 
of the window 41 to receive light from the rear. 

According to the EC antiglare mirror 1 1 of Rg. 2, the 
rear light sensor 9 receives incident rear Qght substan- 
tially as it is and adjustment of sensitivity characteristic 
is performed by an electric circuit As a result, this 
antiglare mirror has the disadvantage that it requires a 
complicate electric circuit. Further, since the rear surface 
of the reflecting layer 17 and portions of the EC layer 15 



and the reflecting layer 17 exposed to the inner wall of 
the window 19 are exposed to air, they are vulnerable to 
corrosion and other damage. Furthermore, when It 
becomes necessary to apply a pfotective coating on the 
5 reflecting layer 1 7 and the Inner wall of the window 19. 
masking must be made on the rear surface of tte trans- 
parent substrate 18 to prevent the protective coating 
from extending to this portion and thte requires an addi- 
tional processing. 
io According to the EC antiglare mirror 21 of Fig. 3. 
since there are the EC layers 27 and 31 in front of the 
rear light sensor 43. the quantity of Bght received by the 
rear fight sensor 43 is caused to change due to increase 
and decrease in coloration of tite EC layers 27 and 31 
r5 notwithstanding that the same quantity of rear light is 
incident to the mirror. In EC elements which are quick In 
the EC response, Increase and decrease In coloration 
are repeated as the quantity of received Bght changes 
with resufflng occurrence of f Qokaring. 

Further, the rear light censors 9 and 43 can be seen 
from a diver of a vehicle always In the antiglare mirror 
1 1 of Rg. 2 and during odor fading In the EC antiglare 
mirror 21 of Frg. 3 and this is dieadvarttageousin appear- 
ance. Furthermore, the EC antiglare mirrors 1 1 and 21 
of Rgs, 2 and 3 are colored in response to light of a red 
revolving light of an emergency vehicle and therefore 
there is nxeKhooO that an approaching emergency vehi- 
cle is not noticed 

It is therefore an object of trie Invention to provide an 
EC antiglare mirror capable of easily setting an optimum 
sensitivity characteristic. 

It is another object of the invention to provide an EC 
antiglare minor which Is not liable to be Influenced by 
Increase and decrease In coloration of the EC layer and 
besides the rear fight sensor is not easily noticed by e 
dnverofavehlcfa 

It is another object of the invention to prevent dete- 
rioration of the EC element and the reflecting layer. 

ftisstiil another object of the invention to rjrovidean 
EC antiglare mirror which does not respond to light of a 
red revolving Bght of an emergency vehicle 

An electrochromic antiglare mirror achieving the 
above deserved objects of foe Invention comprises a 
surrounding light sensor for detecting quantity of light 
surrounding a vehicle, a rear Oght sensor for detecting 
quantity of light In the rear of the vehicle, an amount of 
coloration being changed in accordance with quantities 
of Oght detected by these fight sensors, and optical filter 
means of a fixed Bght trensmittance provided in front of 
a light receiving surface of either one or both of these 
light sensors tor decreasing quantity of light incident to 
said fight sensor or sensors. 

According to the Invention, since the optical fitter 
means of a fixed light transmittance m provided in front 
of a light receiving surface of either or both of the sur- 
rounding light sensor and the rear light sensor for 
decreasing quantity of light Incident to these sensors, by 
selecting a filter characteristic of the optical filter means, 
an optimum sensitivity characteristic can be obtained 
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without requiring a complicate electric circuit Further, in 
a case where the optical fitter means is provided for the 
rear ligjit sensor, tils difficult tor aditver of the vehfcle to 
notice the rear (jam sensor and so appearance of the 
antiglare mirror Inrproves. s 

In one aspect of the invention, there Is provided an 
electrochromte antiglare mirror comprising a mirror main 
body having at least a transparent eubetrate» a transpar- 
ent electrode, an eisctrochromJc layer and an elec- 
trodafreJtecting layer lamlnatBd In the order from a front 10 
surface ©de and being seated In the rear with a eea&ng 
resin and a sealing glass, a surrounding light sensor tor 
detecting quantity of tight surrounding a vehicle, a rear 
light sensor tor detecting quantity of Ught In the rear of 
the vehicle, an amount of coloration of said electrcchro- 15 
rrric layer being changed in accordance with quantities 
of lipjrt detected by these sensors, and a path tor Incident 
rear light being formed in such a manner thai said mirror 
main body includes a portion In which the electrochromto 
layer and the electrode/ref lecting layer are absent or a 20 
portion In which the transparent electrode and the elec- 
trochromte layer are absent and the electnxJe/reftectlng 
layer constitutes a half mirror and said rear light sensor 
te disposed In the rear of said mirror main body so thai 
rear Bght reaches a light receiving surface of the rear light 25 
sensor through the sealing resin and the sealing glass, 
and optical titter means ol a fixed light transmrttanc© pn> 
vided m a part of the path for incident rear fight from the 
rear surface of the transparent substrate to the light 
receiving surface of fte rear fight sensor tor decreasing so 
quantity of tight Incident to the rear Dght sensor. 

According to this aspect of the invention, since the 
EC layer and the electrode/reflecting layer are removed 
In the path to the rear Bght sensor (the transparent elec- 
trode may be left unremoved) or the transparent elec- ss 
trade and the EC layer are removed from the path and 
the electrode/reflecting layer is made a harf mirror so that 
thepath passes through the sealing resin and the sealing 
glass and the filter means of a fixed light transmitt an ce 
to provided on the path (including a case wherethefiter 40 
means consists solely of the half mirror), the rear light 
sensor can detect quantity of roar fight without being 
affected by Increase and decrease In coloration of the 
EC layer. Moreover, by selecting filter characteristic of 
the fitter means, an optimum sensitivity characteristic as 
can easily be obtained without requiring a oompflcate 
electric circuit Besides, since the EC layer and the eiec- 
trode/Yeflectfng layer are sealed with the sealing resin 
and the sealing glass, these layers are not exposed to 
air and therefore dsterloraflon of these lay ere can be pre- so 
vented. Besides, existence of the titer means makes rt 
difficult tor the driver to notice the rear light sensor 
whereby appearance of the antiglare mirror improves, 

tn another aspect of the invention, the optical fitter 
means Is made of the sealing glass which Is colored or as 
formed in ground glass. 

According to this aspect of the rnverrtlon, conponent 
parts tor composing the optical filter means can be obvi- 



ated whereby increase in the component parts tor the 
antiglare mirror can be prevented. 

In another aspect of the invention, the optical filter 
means is made of the sealing resin which is colored. 

According to thh aspect of the Invention, component 
parts for composing the optical ffiter meane can be obvi- 
ated whereby Increase tn the components parts tor the 
antiglare mirror can be prevented. 

In another aspect of the Invention, the optical filter 
means la made of a film or a thin plate which te optically 
designed to absorb or reflect a part of incident light 

In another aspect of the Invention, the optical filter 
means is optically designed to decrease a red wave- 
length region of visible ray In light Incident to the rear light 
sensor. 

According to this aspect of the invention, the rear 
light sensor does not respond to Qght of a red revolving 
tight of an emergency vehicle so that approaching of the 
emergency vahtde can be accurately recognized by the 

driver. 

Preferred embodiments of the Invention wiO be 
descrtoed below with reference to the accompanying 
drawings, 

In the accompanying drawings, 

RgalA. 1B and 1C are perspective and sectional 
views of an embodiment of the invention; 
Fig. 2 is a sectional view showing an arrangement 
of a sensor In the prior art antiglare mirror; 
Fig. 3 is a sectional view showing another example 
of a sensor In the prior art antiglare mirror; 
Figs. 4A and 48 are sectional views showing an 
example of arrangement of fitter means; 
Rg. 5 is a block diagram showing an example of 
combination of the filler means according to the 
Invention with the EC antiglare mirror drive device of 
Japanese Patent Application No. Hel 6-99291 ; 
Rg. 6 Is adraittdJag/am showing asp 
of the device of Rg. 5; 
RQ.7i8awayetomidiarjram 
output of oscillation means 14 of Rg. 6; 
Rge. 6A 88 and 8C are waveform diagrams show- 
ing change In the oscillation output of the oscillation 
means 14 of Fig. 6 In accordance with relation 
between quantity of surrounding light and quantity 
of rear light; 

Rg. 9 is a graph showing an ideal division between 
a colored area and a faded area due to relation 
between quantity of surround rig tight and quantity 
of rear light; 

Rg. lOsao/apher>owinganexamplecrfcruuige in 
the mirror reflectivity to coloration duty of drive volt- 
age to the EC antiglare mirror, 
Rg. 11 is a graph showing change In the mirror 
reflectivity due to relation between quantity of sur- 
rounding light and quantity of rear Bght by the drive 
device of Rg. 8: and 

Rgs. 12A and 12B are perspective and sectional 
views d another ernbodiment of the invention. 
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Referring now to Fig. 1, an embodiment of the inven- 
tion win bo described. Rg. 1 A Is a perepectrve view show- 
ing an outside ol an EC antiglare mirror, Rg. 1B te a 
partial enlarged sectional view taken along arrows A-A 
and Rg. 1C is a sectional view taken along arrows B-B 5 
in Rg. 1 A. An EC antiglare mirror 47 includes a mirror 
body 65 and a mirror main body 49 held In afront opening 
of tha mirror body 65. The mirror main body 49 is com- 
posed of a transparent substrate 51 (glass), a transpar- 
ent electrode 53, an EC layer 55 and an 
eJectrrte/reftectmg tayer 57 laminated rn the described 
order from the front side and the entirety of the laminate 
is sealed with a binder 59 which constitutes a seafing 
resin and a sealing glass 61. Instead cl using the reflect- 
ing layer 57 also as an electrode, a separate transparent 
electrode may be provided on the front surface of there)- 
feeling layer 57. 

Comer portions of the EC layer 55 and the reflecting 
layer 57 tn the minor main body 49 are removed to form 
a recessed portion 63 and a rear light sensor 12 made 
of CdS or a IlkB material Is fixedly provided at the back 
of the recessed portion 63 In the main body 65. By this 
arrangement rear light 71 is received by the rear fight 
sensor 12 through the recessed portion 63. Therefore* 
quantity of fight of the rear light 71 can be detected with- 
out being affected by I ncrease and decrease In the E C 
layer 55. The EC layer 55 and the reflecting layer 57 are 
sealed with the sealing resin 59 and the sealing glass 61 
from the outside sir and thereby are prevented from dete- 
riorating due to exposure to air. 

For forming the recessed portion 63 In the EC layer 
55 and the reflecting layer 57, the EC layer 55 and the 
reflecting layer 57 are formed on the entire surface of the 
mirror fay vapor deposition for example end then a part 
thereof is removed by etching or other Known method. 
Alternatively the recessed portion 63 can be formed by 
masking the portion to form the recessed portion 63 and 
Own the EC layer 55 and the reflecting layer 57 are 
tor mod by vapor deposition or a IB© method (the reflect* 
ing layer 57 should not extend over the EC layer 55). 

In a part of an an Incident light path 73 for the rear 
light 71 from the rear surface of the transparent substrate 
51 to the light receiving surface 12a of the rear Itghl sen- 
sor 12 Is provided optical filter means of a fixed fight 
transmission rate tor decreasing quantity of Incident Dght 
to Ihe rear Dght sensor 12. The optical fitter means can 
be constructed in one of the following manners: 

(A) By means of the sealing glass 61 

Ihe optical filter means can be constructed 
with the seafing glass 61, i.e., by constructing the 
sealing glass 61 with a colored glass such as a 
bronze glass or by forming the rear surface of the 
sealing glass 61 in a ground glass by ©testing. 
(8) By means of the binder 59 

The optica) filter means can be constructed 
with the binder 59 by coloring tha binder 59 wfth a 
dye. 



(C) By means of a separate material 

As shown in Rg. 4A, an optica! ffter fHm (or 
thin plate) 75 made of a dght absorbing material or 
a half rrtrror rs attached to the rear surface of the 
seafing glass 61 to absorber rafted a part of Incident 
igrrt and thereby decrease quantity of Bgm incident 
. to tha rear fight sensor 12. Alternatively, as shown 
tn Rg. 4ft an optica) fDter f Urn (or thin plate) 77 of a 
simBar structure cs attached to the (rem surface of 
the rear light sensor 12 to decrease quantity of light 
modem to the rear light sensor 1 2. 

Two or three of the methods (A) to (Q can be also 
used concurrent!* For maWng ft difficult to respond to a 
red revolving fight of an emergency vehicle, wavelength 
selection characteristjc may bo imparted to the seafing 
glass 61, binder 59, and optical 1Uter lllms 75 and 77 so 
that a red odor tn the order of 650 nm to 700 nm will be 
selectively attenuated. More specifically, a mm which Is 
optically designed to reflect the red color in the order of 
650 nm to 700 nm may be attached to the sealing glass 
61 or the light receiving surface ol the rear light sensor 
12. Alierenativety a materia! which absorbs red color in 
the order ol 650 nm tn 700 nm may be mbffid In the bind er 
59 or the optical fflter fflms 75 and 77. By such arrange- 
ment It becomes difficult tor the red color to reach the 
fight receiving surface of the rear light sensor 1 2 and so 
the rear fight sensor 12 becomes less responsive to the 
red revolving Dght of an emergency vehicle. 

An aJternatrVe to the above described means (A) to 
(C) Is to construct the electrode/reflecting layer 57 with 
a half mirror and form the electrode/reflecting layer 57 
on the path 73 for the rear light 71 without removing a 
part thereof and thereby to Impart the electrode/reflect- 
ing layer 57 with a function of filter means. In this case, 
a part of the transparent electrode 53 is removed for 
avoiding short circuiting between the transparent elec- 
trode 53 and the eJectrcxfefteflecttng layer 57. By this 
arrangement, the fitter means can be formed with the 
dectrode/reflecting layer 57 only 

As shown In Rg. ia an opening 67 Is formed In the 
rear side ol the mirror body 63 and an optical fitter plate 
69 is f bcBdly fitted In this opening 67. In the mirror body 
65, a surrounding Dght sensor 10 made of CdS or the like 
material Is fbted at the back of the optical filter plate 69. 
The optical filter plate 69 functions to decrease quantity 
of light modem to the surrounding Dght sensor 10. 

tnFlgs. 1A to 1C, an example In which the optical 
liter means are provided for both the sensors 10 and 12 
Is Illustrated. However, depending upon the purpose of 
provting the antiglare mirror, the optical filter means 
may be provided on only one of these sensors. If, for 
example, the antiglare mirror b provided for the purpose 
of preventing response to a red reveling light, the optical 
fDter means may be provided only tor the rear Oghl sensor 
12. If provision ol the optical filter means for only one 
sensor Is sufficient for adjusting the sensfiMtycbaracter- 
iGtfc to a desired one, theopifceJ filter means may be pro- 
vided for one sensor onty. 
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The adjustment of sensitivity characteristic by the 
optical filter means accord ng to the invention will now 
be described. Description wfii be made about an exam- 
ple in which the optical fBter means made according to 
the Invention is Incorporated In the device tor drrvtnQ an 3 
EC antiglare mirror proposed by the same appTeant as 
the present application tn Japanese Patent Application 
Na Hal 6-99291. 

The first Invention of the Japanese Patent Applica- 
tion Na He) 6-99291 Is a device tor driving en EC 
antig^aremirrofinwhich reflectivity is variably control ted 
by en EC element comprising: surrounding tight quantity 
detection means for delecting quantity of light surround- 
ing a vehicle; rear Dght quantity detection means Cor 
detecting quantity of light in the rear of the vehicle; osril- is 
lation means for generating an oscillation signal of "HP 
level and an osdQatlon signal of V level repeatedly and 
alternately, said oscillation means being capable of ino> 
vtduafly controlling duration of the "KT level and duration 
of the V level; inversion period control means for varia- so 
bly controlling duration of one of the "H" and fleveteof 
theosclBattondgr^ 

in response to Dght quantity detected by said 6urrouno1ng 
light quantity detection means and variably controlling 
duration of the other of the "H" and "L" levels of the osdl- 25 
lation signal in response to light quantity detected by said 
rear light quantity detection means; a drive power source 
for driving the EC element; and EC element drive means 
for Inverting the polarity of drive voltage supplied from 
the drivepower source in response to the "H" or V level so 
of the oscillation signal generated by said oscillation 
means and applying the inverted drive voltage to the EC 
element said Inversion period control means performs 
control , when said EC element drive means Is so set 
that ft drives the EC element in a color imparting direction 
at the one level of the oscillation signal and In a ootor 
fading direction at the other level of the oscillation signal, 
In such a manner that when the suiTDuriJIng tight quan- 
tity is larger, the duration of the one level is shorter and, 
when the surrounding tight quantity is smaller, the dura- 
tton of the one level Ib longer and that whan the rear light 
quantity is larger, the duration of the other level is shorter 
and, when the rear Dght quantity Is smaller, the duration 
of the other level is larger and, when said EC element 
drive means Is so set that It drives the EC element In a 
ootor fading direction at the one level of the oscillation 
signal and in a color imparting direction at the other level 
of the oscillation signal, In such a manner that when the 
surrounding light quantity is larger, the duration of the 
one level Is longer end, when the surrounding Dght quan- 
tity Is smaller, the duration of the one level is shorter and 
that when the rear lightquantity is larger, the duration of 
the other level is longer and, when the rear light quantity 
is smaller, the duration of the other level is shorter. 

The second Invention of the ebove described Japa- 
nese patent application is a device for driving an EC 
antiglare mirror In which reflectivity Is variably controlled 
by an EC element comprising: oscillation means com- 
prising: first inversion period control means inducing a 



first photoconductrve cell which receives light surround- 
ing a vehicle and decreases its value of resistance tn 
response to quantity of the surrounding Dght first resist- 
ance and aftret diode connected in aeries tothe first phr> 
tocorriuctive cell, and second resistance connected In 
parallel to the first photoconductrve ceH and second 
Inversion period control means Inriudlng a second pho~ 
toccnductive cell which receives Dght In the rear of the 
vehicle and decreases he value of resistance in response 
to quantity of the rear Dghl. third resistance and a second 
diode having a direction reverse to the first diode con- 
nected In series to the second phctoconductive cell, and 
fourth resistance connected in parallel to the second 
photoconductrve cell, said first inversion period control 
means and said second Inversion period control means 
being arranged in parallel in a feecteckloop, and, when 
the value of resistance of foe first photoccnriuctive cell 
decreases, duration of one of "H" and "L" levels of oscil- 
lation signals Is shortened whereas, when the value of 
resistance of the second phot oc onduc ti ve cell 
decreases, duration of the other level of oscillation sig- 
nals Is shortened; a drive power source for driving the 
EC element; an EC element drive switching circuit which 
inverts the polarity of drive voHage supplied from the 
drive power source in ac«t)rdance with the >l w or V level 
of the oscillation signal generated by the oscillation 
means and appDes the Inverted voltage to the EC ele- 
ment said switching circuit applying voltage of a color 
Imparting direction when the oscillation signal Is at the 
one level and applying voltage of a coJor teding Direction 
when the oscillation signal bat the other level. 

According to the first invention, the degree of color- 
alien is controlled by controlling duration of one level of 
the oscillation signal In accordance with the surrounding 
tight quantity and controlling duration of the other level 
of the oscillation signal In accordance with the rear light 
quantity, and changing the duty factor of the oscillation 
stn^.SJnceHtssuflWentlnthelrrverTllonto 
trrdrvtduary object of control fey the surrounding light and 
the rear Dght e structure for combining detected values 
of the surrounding Dght and the rear light Is no longer 
required, so that the structure of the device can be sim- 
plified. 

Acccidir^totheeecc^irrv^ttion, control of dura- 
tion of one level of the oscillation signal In accordance 
with the surrounding light quantity Is made by the first 
inversion period control means and control of duration of 
the other level of th e osdOation signal In accordance wtth 
the rear light quantity is made by the second inversion 
period control means. When the surrounding light Is 
strong, the first and third resistance which are connected 
in series to the first and second photoconduefve cells 
make coloration harder even when the rear Dght Is 
strong. When the surrounding light is very weak, the sec- 
ond and fourth resistance which are connected In parallel 
to the first and second photoconductrve cell 3 proven col - 
oration which might otherwise occur due to very weak 
rear light. 
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An errtxxfiment in which the optical later means 
made according to the invention is incorporated in the 
Invention of the above described Japanese Patent Appll- 
cation Na Hei 6-99291 is shown in Fig. 5. 

A8unourd)ngrtoritqimn%detBCtlondrctilt10(Le.. 
surrounding Tight sensor) detects quantity of right sur- 
rounding a vehicle and is disposed In a minor body at 
tor example; an inside rear view mirror or an outside rear 
view mtrrcr fadng forward of the vehicle. Rear light quan- 
tity detection circuit 1 2 (rear Dght sensor) detects quantity 
of light from the rear of the vehicle and to disposed in the 
mirror body facing rearward of the vehicle. A filter 77 
(e.g.,cptiC8j fater plate 69 oi Fig. iC)te deposed to front 
of a Dght receiving surface 10a ot the surrounding Bght 
quantity detection circuit 10 to attenuate surrounding 
light 81 property. A fitter 79 (eg., sealing glass 61 and 
sealing resin 59 of Fig. 1ET) is disposed In front of a Dght 
receiving surface 1 2a of the rear light quantity detection 
circuit 12 to attenuate rear light 71 property. If only one 
of the f Btere 77 and 79 is suff idem tor obtaining a desired 
sensitivity characteristic the other is unnecessary. 

An osciltaticn circuit 14 generates oscBlation signals 
of "H* level and V level alternately and repeatedly: The 
oscfllatfon drcuH 1 4 Is so constructed that duration of the 
"H* level and duration of the V level can be individually 
controlled. Oscillation period of the oscillation circuit 1 4 
should preferably be 10 ms or below tor concealing the 
glare of the light in feding and imparting of color from the 
human eya An Inversion period control drcurl 16 variably 
controls duration of one of the "H* and *L" level e of the 
oscillation signals generated by the oscillation circuit 1 4 
in response to the light quantity detected by the sur- 
rounding light quantity detection circuit 10. The inversion 
period control circuit 16 variably controls duration of the 
other of the "H" and "L" levete of the oscillation signals 
generated by the oscillation circuit 14 In response to the 
light quantity detected by the rear light quantity detection 
circuit 12. 

A drive power source 22 supplies a drive power to 
the oscillation circuit 14 and the EC element 20. An EC 
element dive circuit 24 Inverts the polarity of the drive 
voltage supplied from the drive power source 22 and 
appBes the inverted voltage to the EC element 20, 
thereby control ling the amount of cotoraiicn in accord- 
ance with duty factor of the oscillation signal. 

The control of duty factor by the Inversion period 
control circuit 16 is as follows: 

Trie inversion period control circuit 16 performs con- 
trol, when the EC element drive circuit 24 te so set that 
It drives the EC element 20 In a color Imparting direction 
at the one level of the oscillation signal and in a color 
fading direction at the other level of the escalation signal, 
In such a manner that, when the surrounding fight quan- 
tity is larger, the duration of the one level is shorter and, 
when the surrounding light quantity is smaller, the dura- 
tion of the one levei is longer and that, when the rear Bght 
quantity Is larger, the duration of the other level Is shorter 
and, when the rear Dght quantity Is smaller, the duration 
of the other level to larger and. when the EC element dive 



circuit 24 is so set that it drives the EC element 20 in a 
color fading direction at the one level of the escalation 
signal and fen a ootof Imparting Erection at the other level 
of trie escalation signal, in such a manner that when the 

5 surrounding light quantity Is larger, the duration of the 
one level to longer and, when the surrounding Dgmquan- 
tity Is smaller, the duration of the one level te shorter and 
that whan the rear Bght quantity Is larger, the duration of 
the other level is longer and, when the rear Dght quantity 

10 Is smaller, the duration of the other level ts shorter. 

By this control, the amount of coloration is continu- 
ously oontrofled. That Is. when the surrounding light to 
weak, sensitivity to the rear fight increases and the 
amount of coloration Increases with Increase of the rear 

15 light quantity so that reflectivity drops and an antiglare 
state is realized. When the surrounding light is strong, 
sensitivity to the rear light decreases with resulting 
increase in difficulty in coloration and maintenance of a 
Wgh reflectivity 

so A specific example of the device for driving the EC 
antiglare minor Is shown in Rg. 6. In Rg. 6, components 
corresponding to those of Rg. 5 are designated by the 
same reference characters. In this drcua, it is assumed 
that an *L* level of an oscillation signal generated by the 

26 oscillation circuit 14 constitutes the one level and an "H" 
level constitutes the other level and that the one level Is 
used tor driving in the color imparting direction and the 
other level to used tor driving in the cotor fedtog direction, 
A drive power source 22 receives dc voltage of + 12V 

39 from a battery and converts it to dc voltage of about + 
1.6V by a positive power source circuit 28 and also to dc 
voltage of about • 1 6V by a negative power source circuit 
28. By constructing these positive and negative power 
source circuits 26 and 28 wtth a switching power source, 

55 a power source c^rtvrTBch te effid ertt and space saving 
when it te Incorporated to the mirror body and which gen- 
ereies little heat can be realized. 

The osdllatlon droit 1 4 has Inversion period control 
circuit 1 6 to its feedback loop. There are provided a eur- 

40 rounding Gghtquanfily detection drcuftlOandareerflgM 
quantity detection ctocult 12 In the Inversion period con- 
trol circuit 16. 

The Inversion period control circuit 16 of the osdDa- 
tion circuit 14 includes a cotor imparting side pulse gen- 

45 oration section 16a and a cotor fading side pulse 
generation section 16b, The color Imparting side pulse 
generation section 16a includes CdS 10 constituting the 
surrounding dght detection circuit resistance M and a 
diode 01 connected in series to this CdS 10 and resist- 

so ance R2 connected In parallel to the CdS 10. the color 
lading side pulse generation section 16b includes CdS 
12 constituting the rear Bght detection circuit resistance 
R3 and a diode D3 connected in parallel to this CdS 12 
and resistance R4 connected in parallel to the CdS 12. 

ss CdS has a characteristic according to which resist- 
ance decreases as quantity of Bght increases and resist- 
ance Increases as quantity of Ifgrrt decreases. Therefore, 
in the oscillation signal generated by the osdDation cir- 
cuit 14ofFlg.6,a8 8h^inFla7 ( theperiodt1ot ,, H• 



6 



11 



EP0706734A1 



12 



level changes in response to rear light quantity (I.e., the 
period becomes shorter as fight quantity increases, thai 
is. as It becomes brighter) and the period t2 of V level 
changes In response to surrounding fight quantity fi e., 
the period becomes shorter as tight quantity Increases, 5 
that is, as it becomes brighter). When the surrounding 
light quantity and the rear light quantity are equal to each 
other, M becomes equal to 12 as shewn In Fig. 8A. When 
the surrounding l ighi quantity is smaller than the rear light 
quantity; tl becomes smaller than 12 as shown tnRg. 8B. w 
When the surrounding fight quantity is larger than the 
rear light quantity, n becomes larger than t2 as shown 
in Rg. 8C. As will be described later, color faring energy 
Is eupefied to the EC dement 20 during the period t1 and 
odor Imparting energy Is supplied to the EC element 20 w 
during the period 12 and, accordingly, a color imparting 
tendency appears when 11 Is smaller than t2 and a color 
fading tendency appears when t1 is larger than 12. 
If, In controlling the amount of coloration In accordance 
with relation between surrounding light quantity and rear 30 
light quantity, division of a color imparting area and a 
color fading area Is made along a solid line A in Rg. 9, 
there wffl arise a case where, when the eurrounrfng light 
Is strong (eg.. 5 to 30 be or over) color Is Imparted If the 
rear light is strong notwrthstandirtg that there is no need & 
for coloration. Therefore, It is desirable that when ft Is 
bright with the surrounlng Bght being stronger than a pre- 
determined value, this area should be made a color fad- 
ing area as shown by a chalrvand-dot Una B regardless 
oftherearlightquantity. Further, according to the Division & 
of area by the soUd line A, there wfll arise a case where, 
when the surrounding light is very weak (e.g., 0.02 br or 
below), even a very weak light from the rear will cause 
coloration. Therefore; it Is desirable that, when It Is dark 
with the surrounding fight being below a predetermined sir 
value, this area below the predetermined value should 
be made a color fading area as shown by a dotted line 
CinRg.9. 

The resistances R1 and R3 connected in series to 
the Cd3 10 and 12 in Rg. 6 are provided for performing *> 
the function of the chaln-and-dot Itoe B In Rg. 9 and the 
resistances R2 and R4 connected in parallel to the CdS 
10 and 12 are provided for performing the function of the 
doited line C in Rg. 9. More specifically, the periods t1 
andt2of>T and "L* levels of the osdOatton output of the * 
oscillation ctrcuS1 14 of Fig. 6 are expressed In the follow- 
ing manner: 

11 .{(R4.r12)/(R4 + r12) + R3)-C1x1.1 (1) 

so 

t2 = ((R2 . r10)/(R2 + r10) + R1) ■ CI x 1.1 (2) 

where r10 represents resistance value of CdS 10 
and rl2 represents resistance value of CdS 12. 

According to the equation (2). resistance value r10 bs 
of CdS 10 decreases as the surrounding Gght becomes 
stronger and, therefore the color Imparting energy sup- 
ply period 12 Is shortened. However, since there Is the 
resistance R1, the decreasing tendency of the period 12 



is weakened as the surrounding light becomes stronger 
than a certain value. Further, according to the equation 
(1), resistance value r12 of CdS 12 decreases as the rear 
light becomes stronger and, therefore, the odor teding 
energy suppy period n Is shortened However, since 
there is the resistance R3, the decreasing tendency of 
the period tl Is weakened as the rear Qght becomes 
stronger than a certain value Consequently. In an area 
where both the eurrounolng Gght and the rear light are 
strong, the duty factor of the oscillation signal becomes 
stable at about 50% and difference between the color 
Imparting energy and the color fading energy becomes 
small. Assuming now that characteristic of reflectivity of 
the EC antiglare mirror is as shown in Fig. 10, a high 
reflectivity characteristic Is reallred at the duty factor of 
about 50% and a color faded state thereby is maintained. 

On the other hand, acoomlrtg to the equation (2), 
resistance value no of of the CdS 10 increases as the 
surrounding light becomes weaker and, therefore* the 
color imparting energy supply period 12 is prolonged. 
Since, however, there b the resistance R2, the increas- 
ing tendency of the period t2 b weakened when the sur- 
rounding light becomes weaker than a certain value. 
Further, according to the equation (1). resistance value 
r12 of the CdS 12 increases as the rear fight becomes 
weaker and, therefore, the color fading energy supply 
period tl is prolonged. Since, however, there is the resist- 
ance R4, the increasing tendency of the period tl is 
weakened when the rear light becomes weaker than a 
certain value Consequently, in an area where both the 
surrounding fight and the rear light are weak, the duty 
factor of the oscfflation signal becomes stable at about 
50% and difference between the color imparting energy 
and the color fading energy thereby becomes small 
Consequently, the EC antiglare mirror becomes of a sub- 
stantially high reflectivity characteristic and the color 
faded state thereby is maintained. 

By the above described operation of the oscillation 
circuit 14, the EC antiglare mirror acquires a character- 
istic according to which reflectivity changes as shown in 
Rg, 11 depending upon the surrounding fight end the 
rear light, in Rg. 11, let us assume a case where the 
sensitivity characteristic Is changed In such a manner 
that the coloring start point C is shifted to point a If this 
change Is to be achieved by changing values of the 
resistances m.ra, the curve crflte 
of 70% becomes as shown by a chairvend-dot tine in Fig. 
11 showing that the balance of (he curve Is lost If, on the 
other hand, this change is achieved by chancing trans* 
rrtrtance of the rear Qght filter 79 of Fig. 0 without chang- 
ing the circuit the curve of Fig. 11 is vertically shifted in 
parallel (he r *e curve is shifted upwardly in parallel 
when transmittance decreases and It Is shifted down- 
wardly in parallel when transmittance increases) and the 
balance of (he curve Is maintained. 

In Fig. 6. the escalation circuit 14 produces oscilla- 
tion signals having "H level of about ♦ 1.8V and ^ u level 
daboul- 1.6V. AcarjacitorC4ispjovUBdfv 
occurrence d noise on the power supply line The EC 
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element drive circuit 24 has two switching transistors 01 
end 02 which are complementary push-pull connected 
between posrtfve and negative power source vdtages of 
about + 1.6V and ■ 1.6V Resistances R6 and R7 are con- 
nected In series between the power supply Unaofabout 5 
+ 1.6V and the output terminal of the oscillation circuit 
14 and voltage at the Junction of the resistances Rfl and 

Is applied to the base of the transistor Q1. Restet- 
ancee R8 and R9 are connected in series between the 
power supply line of about -1.0V and the output terminal id 
of the osbQatron circuit 14 and voltage at the junction of 
the resistances R8 and R9b applied to the base of the 
transistors 02. By adopting this construction, when the 
output of the oscillation circuit 14 is at the "H" level, the 
transistor Q1 tetun^ off and me transistor 02 Is turned j 3 
on thereby supplying energy in the color facSng direction 
to the EC element 20. When the output of the oscillation 
arcurt 14 feat the T° level, theti^^ 
and the transistor 02 te turned off thereby supplying 
energy In the color Imparting direction to the EC element *p 
20. Since resistances R10 and R11 which constitute 
energy supply restricting elements are connected In 
series to the tranaistom Q1 and 02, supply of energy 
(supply of current) In the color Imparling and color fading 
affections is restricted whereby power consunption and 29 
heating of the EC element 20 are restricted. Since the 
EC element 20 Is electrically tha same as capacity, time 
constant circuits are established with the resistances 
R10 and R11 (R10 and R11 are respectively 5 Q ) 
whereby speed of response in color imparting and color & 
facing Is reduced. Accordingly, while running at night too 
frequent repetition of coloration and color fading which 
is caused by street lights, shop lights and headSgms of 
vehicles running on &ie opposite lane and Is rather Irri- 
tating to the human sense can be effectively prevented. 55 

In Bg. 6, a switch 8W1 Is provided tor fbdng the out- 
put level of the oscillation circuit 14 computeorfly tothe 
color lading mode by operation of the driver. When the 
switch SW1 is turned on, the oscillation circuit 14 stops 
escalation because voltage on the input side of the 40 
Inverter 30 Is fixed to °H* level and, accordingly, the out- 
put level of the escalation circuit 14 is fixed to "HT level. 
The transistor Q1 therefore b fixed to the off state and 
the transistor 02 10 the on state and the EC element 20 
Is brought into the color fading mode. *s 

Another ernbocflment of the Invention Is shown In 
Figs. 12A and 12B. This EC antiglare mirror 83 has its 
sensors provided outside of the mirror region, tn a front 
opening of a mirror body 85. there is fixedly secured a 
mirror main body 87. On the front and rear sides of tha so 
lower portion of the mirror body 85 are formed openings 
69 and 91 optical filter plates 93 and 95 are fitted fixedly 
In these openings 89 and 9 1 . Al the back of the optical 
f^ptetes93arxJ95aiesecuredlrx8dyarearBg^een- 
60? 12 and a surrounding light sensor 10. ss 

By selecting suitably transmittanee of the optical fil- 
ter plates 93 and 95. a desired sensitivity characteristic 
Is obtained. II either one of the optical fitter plates 93 and 
95 is sufficient for obtaining a desired sensrtrvrty charac- 



teristic the other optica) lifter plate may be omitted. If the 
optical tuter plate 93 is so constructed that It win attenuate 
red In the order of 850 ran to 700 nm the sensors will 
become less responsive to a read revoMng light 

bn the above described embedments, description 
has been made about a case where the invention is 
applied to an Inner mirror. The invention Is applicable 
also to an outer mirror. 

Claims 

1. An electrochromlc antiglare mirror oompr1atng: 

a surrounding light sensor fdrdetecting quart- 
tlty of light surrounding a vehicle; 

a rear fight sensor for detecting quantity of 
erjht in the rear of the vehicio, an amount of colora- 
tion being changed in accordance with quantities of 
light detected by these light sensors; and 

optical filter means of a fixed Oght transmit- 
tance provided in front of a light receiving surface of 
either one or both of these light sensors fbrdecreae- 
tng quantity of Hght Incident to said light sensor or 
sensors. 

2. An eiectrochromic antiglare mirror comprising: 

a mirror main body having at lead a transpar- 
ent substrate, a transparent electrode, an electro* 
chromic layer and an electrod a/reflecting layer 
laminated m the cider from a front surface side and 
being sealed in the rear with a sealing resin and a 
seaSng glass; 

a surrounding light sensor far detecting quan- 
tity of Oght surrounding a vehicle; 

a rear light sensor for detecting quantity of 
fight in the rear of the vehicle; an amount of colora- 
tion of said electrochromlc layer being changed In 
arxof&tftcewrthoAram^^ 
sensors; and a path for incident rear light being 
formed In euch a manner that said rrirror main body 
includes a portion in which the etecu o ch r om fc layer 
and the electrode/tell acting layer are absent or a 
portion in which the transparent electrode and the 
electrochromic layer are absent and the etuc- 
trode/r ejecting layer constitutes a half mirror and 
said rear light sensor Is disposed In the rear of said 
mirror main body so that rear light reaches a light 
receiving surface of the rear light sensor through the 
seaDng resin and the sealing pjass;and 

optical filter means of a fixed fight transmit- 
tanoe provided In a part of the path tor Incident rear 
fight from the rear surface of the transparent sub- 
strate to the light receiving surface of the rear light 
sensor tor decreasing quantity of Dght Incident to the 
rear light sensor. 

3. An electrochromic antiglare mirror as defined in 
claim 1 wherein said optical later means Is made of 
the sealing glass which ls colored or formed In 
ground glass. 
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4. An dactrochromtc antiglare mirror as defined in 
cfeim 2 wherein said optical filter means ie made of 
the sealing resin which Is colored. 

& An efBCtrochrornte antiglare mirror as defined In 0 
daim 2 wherein said optical rater means is made of 
a film or e thin ptata which Is optically designed to 
absorb or reflect a part of incident Bgrtt 

6. An electmchromk: antiglare mirror as deitned tn any to 
of claims 1-6 wherein said optical filter means is opti- 
cally designed to decrease a red wavelength region 
of visible ray in light incident to the rear light sensor. 
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FIG. 2 
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FIG. 5 




10 

I 

SURROUNDING 
LIGHT 
QUANTITY 
DETECTION 



12 

I 

REAR LIGHT 

QUANTITY 

DETECTION 



79 



1 



71 

-lJ. 



12a 



INVERSION 

PERIOD 

CONTROL 



,16 



OSCILLATION 



14 



7 



7 



24 

L 



EC 

ELEMENT 
DRIVE 



OSCILLATION 
SIGNAL 



DRIVE 

POWER 

SOURCE 



20 



1 



EC 
ELEMENT 



.22 



13 



EP0703734A1 




14 



EPQ705 734 A1 



FIG. 7 
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LIGHT QUANTITY. USED FOR 
DRIVING IN COLOR IMPARTING 
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VARIABLE WITH REAR LIGHT 
QUANTITY. USED FOR DRIVING 
IN COLOR FADING DIRECTION 
(SHORT WHEN BRIGHT, 
LONG WHEN DARK) 
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FIG. 8 A 
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FIG. 9 
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FIG. I2A 
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